Exposure to antiepileptic drugs does not alter the functionality of P-glycoprotein in brain capillary endothelial and kidney cell lines.
Several major antiepileptic drugs, including carbamazepine, phenytoin and phenobarbital, induce xenobiotic metabolizing enzymes via activation of nuclear receptors, including pregnane X receptor (NR1I2) and constitutive androstane receptor (NR1I3). Via activation of these xenobiotic sensors, antiepileptic drugs may also induce the expression of efflux transporters such as P-glycoprotein (Pgp) in different tissues, including intestine, liver, kidney and brain. Increased expression of Pgp in brain capillary endothelial cells, which form the blood-brain barrier, could limit the penetration of antiepileptic drugs into the brain and therefore decrease their therapeutic efficacy. As a consequence, it is important to know whether antiepileptic drugs alter the expression or functionality of Pgp in endothelial cells. In the present study, we studied the effects of exposure to phenobarbital, phenytoin and carbamazepine on Pgp expression and functionality in the rat brain endothelial cell line GPNT. For comparison with drug effects on endothelial cells, a dog kidney cell line (MDCK II) was used. Furthermore, several known Pgp inducers (dexamethasone, doxorubicin, and rifampicin) were included in the study. Functionality of Pgp was determined by uptake assays, using known Pgp substrates (digoxin and vinblastine) and transport inhibitors (tariquidar, MK571). In GPNT cells, exposure to dexamethasone increased Pgp functionality, while antiepileptic drug exposure at clinically relevant concentrations did not exert any significant induction of Pgp expression or function. Similarly, antiepileptic drug exposure did not affect Pgp in MDCK cells. The lack of antiepileptic drugs to induce Pgp in brain capillary endothelial cells and kidney cells is in contrast to their known effect on Pgp expression in hepatic and intestinal cells, substantiating tissue differences in the regulation of Pgp.